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(54) #&wmnm#&v*(DiEm®ntiEm&<n9m& 

(57) [£ffi] 

[flffig] ESSfeWT-fcS L i C o 0 2 ©SfM> 
h*Kft»©« ; f#*ti LiCoO 




[WfffMi©fM] 

[BMUtWt, LiCo0 2 HSfSiliL 
SflfBA« t jEStS t ©W tir^ v- ? £^ LTft 5# 

- e> ft 9 , mrf^/h^at*^© S E Mtt£ !^*5 

lt5£*lR)f (Feret diameter) # 0 . 
1-1 0 /xmO|5H(CfeoT, 

ew^h-c\ c u k a zmMti-zxmmmcx^T 

'UmZtlZ, 2 0 = 1 8~20MIffl (0 0 3) ffitUff 

tr— ^asan oos^ 2 9 = 4 4 ~ 4 s^ttia© (i o 
4 ) ffiisitff if-* asa 1 104 t ©»ait 1 003 / 1 104 ^ 

-e* i ia«©#*S*?«Sii!i. 

[I»*3I3 ] :E*ffift«©«/hlg|ft^#;*ft«#S^ 

*©A3«©A#¥ffi8B©*ftft:*Ai:. 
«CO^$C©i:bC/A^o. 0 5-0. 5©|5ffl(;:&5 

tt*n i mm^Tkm^mmmo 

[B*fi4] SEM«^{Cl*Jtj-5S*lR)ft (Feret 
diameter) #0. 1 — 1 0 m m©tBlfflt-&5 

TkKftft^na^au, c o 3 o 4 £#5xfi£, 

tusBCo 3 0 4 Sry^^Affii:Co/L iJS^-Jt^l. 0 
~i. o 7tft5i5ic?s^L, :©Mi^iML 

TLiCo0 2 , tL<H:LiCo0 2 J:Co 3 0 4 Cil^ 
**rft 5 Xg t ft 5 #*«»»*ftffl3E1ig&ICtf> 

5»*Xi»iajfHl±oTSJ3t$n5 2 e = 1 8-2 OJg 
ttiff© (0 0 1) ffiEHJTfcr-*M*Iooi^ 2 9 = 3 
6-3 8g#j£© (10 1) ffi[HlJlft°-^^g I 101 t 
©?&jgit I 003 /I 101 ^0. 9K11. 7«T©ffilT 

So 

5 f»*9t 4 fE«©#*a#«®ftffi ESJEfc 
8 ] a/VP b*^ft««/hef B ^(4^« 
A^ffiO^SCWJtC/A^O. 0 5-0. 5©ffi 

[f»*3S9] SEM«»t*3lt5S*|RlS (Feret 
diameter) ^0. 1 — 1 0 u m«|5H[-&5 

«/hSHS^^#ic*^Lfcx^i^^e>ft5 a Art/ h- 



/KSIfttl^it&^ffl LT C o 3 0 4 £r#5 Xgfc , 
«nECo 3 0 4 *!>^^A«fcCo/L iS^JtJiSl. 0 
-1. 0 7O«|fI^U ^OH-a-iil^iMLTL 
iCo0 2 , t L< f4L i C o0 2 tC o 3 0 4 ©ig-a*£r 
#5XfSt, 

fiJfaLiCo0 2 , tl<ftLiCo0 2 tCo 3 0 4 ©I 

Sfi*j±ILi«ttlt\ cuK a &Iitt5xi@ 

ffi-ioTSlJ^^^S 2 0 = 1 8-2 0fi#i£© (0 0 
3) ffiHttrtf-^a&ftlooai* 2 0 =4 4-4 6Jt# 
i£© (10 4) ffi|@l^-?&£l 104 fc©aiaifcl 003 
/ I 104 *S 5 «_h 4 0 SIT t ft 5 ± 5 Lfc#*S#i8 

[*w©PiWftiftw] 

[0 0 0 1] 
[0 0 0 2] 

mxo&m K£ffl«?-as©#-*://wk 

3§©|Z»jlH«Ii: LT©«SlJ£, =y^-*KS!?A 

ma *> a ^ ta« m a /j ^tetf asfi o -c v % 5 # , jk- 

v\ P»fflttSi:ft5Xiffc**wi«3:^^-«aft N 

[0003] sfc, fi¥«Sf««ISffl©StCi:L-t£g 
$ft-c*s»K tGgftm»©i£*t#^ atsB#w©ft« 

ft, iM^HNK>&*^©gSte^-*§v^©£ 
ftoT^5 0 

[0 0 0 4] ^©±5fc:R«a»e>, Kv^ifcWtEESr^ 

-r y <?vj»m&m&&mmm)mz.ftL i c o o 2 £ie 
fc #tk«»?*x7a«« &mm £ nt v ^ § 0 (m 

Bg 63-59507 ^-£ffg) 

i C o0 2 l'OV^T^!lx.(±*#M s Fl -3 0 4 6 6 
4 ^Wl, ¥ 5 - 1 5 1 9 9 8 ^-£r#, ¥ 5 - 5 4 8 8 

[0 0 0 5] 

$tvtl^L i C o0 2 SrISi'SfeatfflWc^*«# 

[0006] *isw#e>!as, +^rt^fifefc»*, r 
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[0007] -f-fcfr*,, <M ? fl4Sfcl>1tm& : &&M 
LfcjBKtR-ett, EKflMMfrolKR^ierorv^sr. 

[0 0 0 8] LiCo0 2 IJlIOSMCtt)^\ 

^oft^-ssc^aEflrrsrfc^fl^snt**?) (j. 

N. Reimers and J. R. Dahn J. 
Electrochem. Soc, 2091, vol. 
1 3 9 (1 9 9 2)), #}Cgi,<DCtt#ftC0i8iJra§ 

[0 0 0 9] £©J;5fc:#j!ife«iM^£ifc0E1-r£ 

[ooio] JitHiEstii-tsreajS 

rtlcioT, i9&VME«?£ftR£*§«U to, ft 
[0011] 

[■Mft«B«ti-Sfc»0^a] L i Co0 2 

/Mtftft^WSEMMSlKl^ltSS^Ifllff (Fe r e t 
diameter) £0. l~10(i mCOlalg i 

Mir, E«E*Mi-CCuKatil|jBi:i-5Xill|HlJfKJ: 

oTiJS^^S 2 6 = 1 8-2 OSf+jficD (0 0 3) ffi 
H5ftr-^iiai 00 3t, 2 0 =4 4-4 6ft#5fi© 

(10 4) ffi[II#Tfc°-?$ft I 104 t©Mt I 003 /I 
104 ^5«_h4 o«Tt LTSS^ffilc (0 0 3) 

[0 0 12] ft&\ lE«^»t>»»x;IS[l]#r©S'JS 
[0 0 13] jE*ffi«Wtl4, -ftsK^-CfeSKt/hefiiK 
i4*£¥ffi§B©SSfi $ a t *#«©its § c ©it c 

/A&0. 0 5-0. 5WffiHK*5-t^S*b^. 

[0014] n «t 5 ft«£S, ft*J&Vi*s£Tm&SLti 

tt^^-rsisiSfeKL i c o o 2 ^nmmt lt, g 

^IrJI (F e r e t diameter) & 0. 1~1 

ft 5 a / W r- *8tf tf» £, LTCo 3 0 4 |: 
y^^AStCo/LiM^tt^l. 0-1. 
0 7 tftSi 5tS^L, '©^»S:»SLtLi 
Co0 2 , tL<ftLiCo0 2 tCo 3 0 4 ©il^M|| 
5t>©T*&5 0 3/Vvh*^t;«ltt, CuKdlril 
t1r6ffi^xm®mci.<>rm&isth?> 2 9 = 18-2 



oa#5ft© (ooi) mmfrt°~?&&i 001 t, 20 

= 3 6-3 8SttifiO (101) ffiE#ffc°-^3SS I 
101 t©K*itI 00 3/I 101 ^0. 9£JLtl. 7JilT© 

[0015] sfc, Sfjfa^/Wh*^t:fe(4, -Km.? 

©it5£C©JtC/Atf5 0. 0 5-0. 5»|5H^fe5i: 

[0016] it, ±|B©*fetJ;o-c-e-^5nfcjE 
ffiS«9KSr. A 1 #^^t1-5^S***fg©^ffiic 
L.T«S4:#(ft Ufcll, 1 7 0-3 2 0 "CcDfiftfS 

■frfcdS&ffiSEU I«©CuKaMit5Xi@ 

trtiotI£$jx52e = 18~2 0Mffi© (0 0 
3) ffiHUff-^KSlooat. 2 0 =4 4-4 6Jttt 
ifi© (10 4) ffilH]i»ft-^^it I 104 t»^*it I 003 
/ I 104 ^5W_h4 0£iTt ft 5 i ^f-LTAjfeij©^ 
^-C&5L i Co0 2 © (0 0 3) B^EjilSIi? 
tTi-ia[R]i-Si 5i-L/cfc©t?&3„ 

[0 0 17] ftjb\ — Jfcft^ftroaiS&fcLT, SEM 
*JSSt-d8Jt5^lRjS (Feretdiameter) 
*8fflbrS3!3, rftiiSEM^XS£^T«Mrft:#[R] 

fct|-e&5„ (##:£« : »*X^ro£fig p. 285 
(HTUXIifrHtWI) ) 
[0 0 18] 

E*?£t)fCi4, ^©-afcft^gi&SO. 1-10. 0 M m 

i^i^ffflft'/)^#*-S'!t(-< <. ^l-Mi^i^ (0 0 
3) ffiSr»<Bl^)$*5fc», «Mi^««fcSEft 
*^ic*^$*5*^^tgtft9, S*KH±-C©ff^ 
*l!:j;o-C9ltiBr*n««4Mtojft*ftB&jh1-5*«s 
BTtitftSo 

[0019] Hie, ffjfEiEfl^fC©^^^©^ 
i-CfcSL iCo0 2 0«K«MfU;A« 

* $ * 5 r i a* nrffi t ft 9 , licfiS^ e> ©ffiftff©JK 

af&B&jtf-s - 1 tms, t ft s 0 

[0 0 2 0] t < {^A^lffi^fc^ ©A^spffiS5©SSS 
$At> 7N-ftteC0i($ C©JtC/A^0. 0 5 — 0. 5 

4fc, ^©i 5 ft{l¥M©^^*Sf*±(i#^bfc^ 

03) B^#iciaiR)La<ftSo ^©fc*, 
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[0 0 2 1] ^©«*f->f 
H©»tig*ffit LT, L i C o 0 2 »J®»i-|SlCA^ l f B 

£0. 1-10. OMmiLTM, «*§»*t 

4rC o/L i fWtl • 0-1. 0 7t*5i5CI-a- 

[0 0 2 2] ;03^F*tftfti5CuKalr«Ii 
1-5»*X|SlHlJft*5^Tai^$^5 2 8 = 1 8-2 0 
fif+ifi© (0 0 1) ffiHIJffcr-^3SSl 001 t, 2 6 = 
3 6~3 8Mi£© (10 1) ffiHISffcr-^^a I 101 

tro^ajtiooa/i^so. 9«_hl. 7HTi> 

M©LiCo0 2 0 (0 0 3) (0 0 

i) mma&fa-t&m^zcomnt Lxm^z^t 

fcioT, i!9^}c (0 0 3) B<DgflrSrt4<D3£^L i 

c o o 2 sr^-^r a r t as-c* s 0 

[0023] ="WVfcmk®>c>-#M?<ofevt 

T, l^«OJ^RSrWi-.5 L i C o 0 2 <D3-jfc&s*#-C*> 
5„ 

[0 0 2 4] rro^ffittJStf-M:, /vftTffiSBcDftAft 
^AtTvftSwiff^cwitc/Atfso. 0 5 — 0. 5© 

[0 0 2 5] ^LT, J|gAffi^ElRlbSiv(ft^-Sr, Al 

Lfc«, 17 0-32 o 0 co?affit5HoweBfifeffi«5r 

[0 0 2 7] 

[*««] SAT, ;*^©SffiW£l2ffi£#flafcL&# 

[0028] mmw DE2 fc*njsfifif9T?ffl v^nts 

^S«»Wffi0^-To Ei^*5v>Tlfi»*-#m# 
«p-e*> 9 , ESS 5 jo iVAStS 6 ^ 7 Sr 



[0 0 2 9] ASS 6, m#?«^^ov^TpL< 

ioom^h:, 7vmmm%t£%mio&mm&m& 

b^i-Lfc 0 ^Ltro^-^ r-£J?£ 0. 015 
mmCDfflfS©^ffi^M»U, »0. 2mmttJ±® 
U S3 7mm, f$ 2 8 0 mmCD^t § tcfl] 5 ttt L-T 

[0 0 3 0] £tT, ES)S«»^|t^to^Tf¥L< 

AcOjjtiiO. 2-efc!9, SEMM^t*5(t5S*(fG@ 
(Feret diameter) tfS^ft^ft 0 . 0 
7, 0. 1, 1. 2, 6. 1, 8. 7, 16. 3/im-e 

T 9 0 0°CX1 OfflMU gfi<)tt5LiCo0 2 

[0 0 3 1] ft, ±|B^/VVh*«fbfe)CDCuKa^ 
Mi1-5»*Xi»[Hl*f^SiJSLfc^*, 2 0 = 18-2 
OJJttficD (0 0 1) ffi0ilTt-^ff Iooit. 2 6 
= 3 6-3 8«ttia© (10 1) SmJFft; 0 — ^ijjtiS I 
101 tW^gJtI 003 /I 101 }41. 3-Cfoofco 

[0 0 3 2 ] ^CicTftJlftL i C o o 2 s, s 
EMttStefcttSS^fflftaStft^ftO. 0 5, 0. 

1, 1. 0, 5. 2, 8. 3, 15. 2 nmX-h 1 *), W. 

^n#(c y f 9 a ^ 3 /vv h ©*jt £^ *. 5 r t ft < 

[0 0 3 3] E«tR©8ijgj£SrKMf 5. jESK 

i±, *TEffifg*KT?&5 L i C o 0 2 ©*fr*l 0 OS 

7 U f;Hr;VD-x* 

(Al) t&©WffltS#L,, 2 5 OtT?*^ 

[0 0 3 4] J±Mi4n-y-^E5ff*^ffiffib, CuK 
o*«aSi:-J-5Xi»|iIJf^ < torai£$ix5 2 9 = 1 8 
~2 0gEttift<D (0 0 3) fflHIJff-^ISaiooat, 
2fl=4 4~4 6S#I© (10 4) ffiH#Tt 0 -^3M 
I 104 t©^jSJ:b I 003 / I 104 dS 10. 0 ± 1 \£t£Z i 

[0 0 3 5] •¥-L-CjESKfcA«K£, ir/^-^SriTr 
LT«#±t#H]L, 1113. 8mm, BJ50mm 

[0 0 3 6] mMftl-il^^^I^^t^S^^/V© 
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timpu mmmmt i,it B 

[0037] ^Oi5l; LT#JjSc Lfc«»&-tiv?ilS 
«A, B, C, D, E, Ft bfc 0 

0. 0 5, 0. 5, 1. 0Tfcot-«f©SEMl 
£fc*3ttS5£#lRl«;6S 1.0m m-e&S 3/^ h*«ft 

fc. 

[0 0 3 8] JlfB^/^h^ftftcoCuKa^aMt 
-T5teX|SllI#f§rSJSLfcS*, 2 0 = 18~2Oj£ 
(0 0 1) ffi[Hltft°-^^ I 001 i« 2 6 = 3 

6~3 8S#fio (ioi) ffiHtfrtr-^aan^i 

Oi0tI OO3 /l lol («WJlO. 7, 1. 0, 1. 

5, 2. o-e&ofc 0 

[0 0 3 9] Jifa^Sft^^tLmSfttlG, H, I, J 

(H*M3) -2>c«i-7-^A^IS^?-Cfe*), rftfetf 

ffifS©SSS$At^SOi«$C(DtfcC/A^0. 2 

0 /x mffc5 3^;v h7RS^tl£JS»i: L?c 0 
[0 0 4 0] tLT, 5 Ottl 0 R^f^S 

LT* fe tilt a /VP h iHkft »f)AiCo/ 
L i JS^f-Jt 0. 9, 0. 95, 1. 05, 1. 1 0 \Zf£ 

5 J: 5 fcil-a- U ift#Mlc^^t9 o o°c-ei oaf 
m^L-rawt-rsL ic 0 o s ^Lt. 

[0 0 4 1] &$,£hfzL i C o 0 2 ii, Co/L i JijC 
^Jt^l. 0 5, 1. 1 O-CJfcSfcWKloVvttt, (SfS 
Jl^fc 5 3 /VV h t l^*co^t? & 5 £ t *£ 

[0 0 4 2] *fc, ^Xm®$T<Dffi%frb^tlb<DVl 
S-iiiifiJcO Coii, C o 3 0 4 1 LTiSS L-TV^S ^ £ ^ 

[0 0 4 3] Co/L iJI^-tfc^O. 9, 0. 9 5 "Cfc 

[0 0 4 4] JilB^LfcL i Co0 2 ^IESStlKt 
LTffl^5«Ltt (HlfiMl) fcli?l«fc:Silll&ffr<£L-;fc. 
[0 0 4 5] ±1H#S»&' ; &n^S»K > L, M, N 

at. 



Jrg £ A fc $ C <D 

fcfcC/A^O. 2T?fc«K -2fcK^OSEM«Stj3lt 

T (H» 1 ) t PtlCjESffiftlL i C o 0 2 ££-f£ 
htc 0 -?rLT, L i CoO 2 0»tl 0 0gft§|5f£, T 
-tr^f^^y^SgfigB, 7s/y«|g^#^J7fift 

ffi^tMfU 2 5 0°C-C^a^tTofc«, 

xmfeztiz 2 e = 1 8~2 oa#ja© (003) mm 

K-t 0 -^^ffI 003 t, 2 9=4 4~4 6Mitt© (1 

04) i@fft-^«i 104 t ©asait 1 003/ 1 io 4 

mtl^tl 1. 5, 6. 0, 20. 0, 35. 0, 5 

o. o\ct£z>£oicmMLri£m%m\ ^mmst 
[oo4 6] ±fBie«£ffl^3ffi(± mmmi) tm 

P, Q, R, Silt 

[0047] (tmm i ) -^f^c^t^it-efe 
5, ~ms.^-(DSEMm.mi^m&^mn. on 
mt-fc53 / w v *mm zmm t-rzmtt mmm 

1) fclHWKL i CoO^fiELt ilS-}C»«coft 

[0 0 4 8] _kfBL i C o 0 2 SrIEffi?SfeKi: 
5ffif4 (HMD tf^«{CLTS*^fiScL7c 0 
[0 0 4 9] I©l»5:iiTi:Lt c 

#1. o nmx-h^iMm^^h^mntL-rm^m 

i± (Jtttflll) t^«»«m^#^Lfc 0 

[o o 5 o] Jitemmsrimut bfc„ rwi5(-br 

^Lfcm?&A~USr2 Ot, **^lh*J±4. IV, 
*«£±«J±3. 0V, 10 0mAt^MSrl9SL 

[0 0 5 1 ] *|SW©*ltWI*5J;tWt«t^O«J&OlH' 

^/HMteB** (£1) ft, li'ftA-Ute^x 

€ti3 of@»^iz:TT^^Ti/\ mi) la^mt 

[0 0 5 2] 

[*l] 
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tig 


»* 

A/C 


'*" 

1 ,04 


C o/l i 


ams* (haio 


5tO* 


s o om» 


A 


0.0 5 


0. 2 


1 0 


1. 0 


4 8 5 


3 8 6 


B 


0- 1 


0. 2 


1 0 


1. 0 


4 8 9 


4 0 3 


C 


1. 0 


0. 2 


1 0 


1. 0 


5 0 3 


4 8 5 


D 


5, 2 


0. 2 


1 0 


1. 0 


S 1 0 


4 5 1 


E 


8. 3 


0. 2 


1 0 


1. 0 


508 


4 0 2 


F 


15.2 


0. 2 


1 0 


1. 0 


4 9 7 


3 6 2 


G 


1. 0 


0. 02 


10 


1. 0 


482 


3 8 4 


H 


1. 0 


0. 05 


1 0 


1. 0 


485 


4 5 2 


1 


1. 0 


0. 5 


1 0 


1. 0 


502 


4 7 8 


J 


1. 0 


1. 0 


1 0 


1. 0 


504 


4 0 1 


K 


1 8. 0 


a «; 


1 0 


0. 9 


4 9 5 


3 0 1 


L 


1 2. 0 


i* tt 


1 0 


0. 95 


490 


3 2 2 


M 


1. 0 


0. 2 


1 0 


0. 05 


4 3 8 


3 8 5 


N 


1. 0 


0. 2 


1 0 


1. 10 


A 1 2 


374 


0 


1. 0 


0. 2 


1. 5 


1 0 


4 8 7 


3 5 2 


P 


1. 0 


0. 2 


6 


1 0 


49 2 


423 


Q 


1. 0 


0. 2 


2 0 


1. 0 


— 50~1 — 




R 


1. 0 


0. 2 


35 


1. 0 


5 0 0 


46 2 


S 


1. 0 


0. 2 


SO 


1. 0 


4 7 2 


3 6 9 


T 


1. u 


a « 


6 


1. 0 


489 


3 02 


u 


1. 0 


a « 


5 


1. 0 


491 


28 7 






TfrS C CO J- 


IC/AAH 



[0 0 5 3] £ 

fa% («t, i&tm ztm^tcnmA, b, c, d, 

E, F-CtttJtAroiplceWO. l(imJ;!l/J^ 
[0 0 5 4] Sfc, 1 0 ai m«J:©i^ v «^ 

[0055] CcO±5(-LiCo 0 2 CD— ®3g[^ 
Si40. l~10/imr'&5itmi*U\ 

[0 0 5 6] mffiOUTfe 1. 0 n mX°m7-0JBVi%it 
KLfc«*G, H, C, I, J, T, U-Cf*, 
7N^¥ffi§P®*Sfi$ Air, ^ScDj^^CCDitC/A 

mo. o 2 tmmmvmoon^-oom^, fimmmr 

[0 0 5 7] fjfc, C/A^l. 0 bffiMiTOJCWJjfa 

[0 0 5 8] *fc, SflKlt*OtOflJt|jW*i51» 
[0059] rcOi5 iC-ifct^fi, T?*> 
[0 0 6 0] *fc, *fl«©A#¥ffiai5©*£fi£A£ 



-0. 5CDt5H-C 
[0 0 6 1 ] L i C o O a ©BW»fc L-Ctt, ^ftSff 

t in* 5 , ±ieo l i c o oj£.tt&iit?r& ' fc 

ffi-C&fK ^CD^^i2C/A^o. 05~0. 5© 
[0 0 6 2] rco«5Hlcfe5^/Wh*K{[i»<©»*^ 

c u k a t-5fe v *x||0Sfi- ioraos-rs 

2 0 = 1 8-2 OJtftfficD (0 0 1) ffi0^fc o -^ 
I 001 i, 29=36~38 g#j5<D (10 1) ffi 

mtfv—s? 3.st 1 101 1 it 1 003 / 1 id* 5 0 . 9 

[0 0 6 3] L i C o 0 2 Sr^-Jt^5^»C o/L i Jf» 
^JtfcJttfcLfcBJfcK, L, C, M, NCD»1§rm, 

[006 4] St Co/LigWl. 10t^ 
H 3 ^ b aS»er S fc » , HJffl $ < * 



[0 0 6 5] m£>©S$*tf>b> C o/L i JgiHttt 

i. o~i. o 7<Dim'?&tfctz>z. t^a*uv\ 

[0 0 6 6] ffi«tfcMt5Si^©E[RH4Sril:«bfcaffi 
O, P, C, Q, R, S -»i^-»sa^®gs 

<£r*T*\ XHHIiff(-J;oTaiJS$tl52 6 = 1 8-2 0 
ft#iE© (0 0 3) fflHJftr-^afcflEIoosi:, 2 9 = 
4 4~4 6ME© (10 4) ffimSTf— I 1Q4 

t ©ai*Jt 1 003 / 1 104 ^ i . 5 1 mmmfa<Dmm& 

[0 0 6 7] tf-^&^Jfc I OQ3 / I 1Q4 ^ 5 0 tSiBC 
[0 0 6 8] ^ix6,©iie*^bL i Co0 2 SrS«»flti 

1- 5 ««© c u k « t -r 5 x rnrnm^ i o r ste 

^52e = 18~2 0lfta® (0 0 3) ffiEJft- 
^?!tjil 003 ±:. 2 9 = 4 4~4 6g#S© (104) 
ffiEHJf h?-*»£ I 1O4 t<03iait I 003 / I 104 tt, 5 

~4 o <D$mx*h & tmmi<\<\ 
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